ABSTRACT. The Mississippi river valley was the origin of dispersal of the majority of freshwater fishes east of the Rocky Mountains. The Pliocene Teays river was the major drainage from the east-central United States to the ancestral Mississippi. In the north, the Pittsburgh river flowed northward to join the Pliocene Laurentian river. The advance of Pleistocene glaciation brought about profound drainage reorganization and influenced faunal extinctions through ecological changes. Headwater tributaries, remote from the ice fronts, were less severely affected by these changes and served as refugia. The Allegheny-Ohio river eventually succeeded the Teays river as the major eastern drainage to the Mississippi. The New (upper Kanawha) river basin is a remnant of the ancient Teays system.
Introduction
The Greenbrier river is located in eastern West Virginia and flows 274.7 km from northern Pocahontas County to enter the New river at Hinton, W.Va., just below Bluestone Dam (Fig. 1) . It drains over 4000 km2 and is associated with several sink areas, including the karst region of Greenbrier County (Jones, 1973). Reed (1974) ( 1 3 
Fish survey: results
This survey of fishes in the Greenbrier river yielded 5076 specimens, these being representative of thirty-five species (Tables 1 and 2) , including six species not previously reported from the drainage: Ericymba buccata, Notropis telescopus, Pimephales promelas, Percina maculata, Percina oxyrhyncha and Cottus carolinae. A brief discussion of these six species follows. Ericymba buccata Cope. One specimen (35 mm SL) of the silverjaw minnow was collected at station 22 on Anthony Creek. Wallace (1 973, p. 147) included most drainage systems of West Virginia as being in its distribution area, but did not report it from the Greenbrier. Addair (1944) noted that its limited distribution in the upper Kanawha, especially in the Greenbrier, was probably related to the absence of a preferred sandy substrate. Ross (1973) and Hocutt (1974) did not report it in their surveys of New river, Va.; however, Stauffer (1975) collected it near Glen Lyn, Va.
Notropis telescopus (Cope). Gilbert (1969) gave locations for N. telescopus in the upper New river of Virginia and suggested that it was introduced to the system. Hambrick et al. (1973) added this species to the known ichthyofauna of West Virginia, but did not record it from the Greenbrier. Its occurrence at three localities in the lower Greenbrier in this survey suggests that it has expanded its range into the system. Jenkins et al. Twenty-nine other species collected in this survey (Tables 1 and 2) Fig. 30 ), which suggests that the Great Lakes and the Allegheny and Ohio rivers were not then in existence, and that instead (Fig. 3) there was a broad valley in the Lake Erie to Lake Huron and St Lawrence river areas, which was occupied by the Pliocene Laurentian river (Spencer, 1907; Flint, 1947; Fridley, 1950) Schwartz (1967) also collected this species from the headwaters of the Monongahela system, into which it has presumably dispersed during capture by the Greenbrier. E. laurae is known from the Monongahela system, and Jenkins et al. (1972) hypothesized that its confinement to the upper drainage was related to a transfer from the Greenbrier. It was also noted that relict populations of E. laurae occur in Ohio, and that it is widespread in the Allegheny and Genesee rivers. Clinostomus f. funduloides is another species of the Monongahlea river system, whose presence is restricted to its headwaters and may be related to former piracy by the Greenbrier (Jenkinsetal., 1972) .
Strong evidence of the Greenbrier serving as an avenue for the northern dispersal of fishes from the Teays system was related by Lachner & Jenkins (1 971). They suggested that Nocomis micropogon apparently evolved from a N. platyrhynchus-like stock, which is more primitive in character and endemic to the upper Kanawha system. Also, meristic and morphometric data for upper Monongahela chub populations indicate evidence of introgressive hybridization, which is carried over into N. micropogon populations of the upper Potomac river.
Wallace (1973) has hypothesized that Ericymba buccata either was established in the Teays system prior to the inception of Kanawha Falls, or that it used Teays Lake as a mode of upstream dispersal. Whichever is the case, its presence in the upper Monongahela system could feasibly be related to a Monongahela-Greenbrier theatre of piracy. Only one specimen of E. buccata was collected in this survey. Stauffer (1975) reported two specimens from New river Glen Lyn, Va., but neither Ross (1973) nor Hocutt (1974) collected it in their surveys. This species is widely distributed in the Gauley river, where it is locally abundant (our observations), and thus it is not unreasonable to assume that it was at one time more prevalent in the Greenbrier than at present. Further to this Schwartz (1965) An eastern route of dispersal also may have developed through piracies involving Greenbrier river with the James river system. Thompson (1939) gave evidence that Warwick Run of the James system had probably beheaded Knapp Creek, and is now undercutting Shock Run of the Greenbrier. Further, it appears that Back Creek has beheaded Little Devil Creek into the James, and Hughes Creek has probably captured a tributary to Meadow Creek at Ruckers Gap.
There is little doubt that the James river has derived part of its fauna from the Teays system either directly via the Greenbrier (Thompson, 1939) 
